M I 1^ rnnv ®® I02S584 

Best Avatabie Copy 



® ISSUED 780418 



@ CUSS 88-21 
C.R. CL. 88-121.5 



CANADIAN PATENT 



O OPKTHALMOSCOPE EXAMINATION PAHERN HAVING 
LIGHT TRANSMISSIVE FIXATION POINT 



® Heine, Helmut A. and Heilmann, Klaus. Germany 
(Federal Republic of) 

Granted to Propper A/lanufacturlng Co.. Inc., U.S.A. 
and Optotechnik Heine KG, Germany (Federal Republic of) 



# ■ i AlPmCATlON^ No. 222-899 

% ■^■■■■W^. '.r::^^ ' 750324 



@) . : PRIORITY DATE- 



DISTRIBUTCO BY THE PATCNT OPPtCC. OTTAWA. 
CCA.274 (3.74) 



1.029684 m\^m 

ABSTRACT OF THE DISCLOSURE 



The present application discloses an examination 
pattern for use in conjunct i*?'' vitl* ophthalmoscopes which 
provides a light transmissive opening at the pattern center 
to act as a reference point in the examination of the eye. 
An internal light source is provided for projecting a beam 
of light into the eye of a patient so as to form an examin- 
ation pattern in the beam for projection into the eye« The 
shaping article includes a pattern-forming mask with non-* 
light transmissive portions defining a fixation object which 
is substantially isolated on the mask and is projected onto 
the fundus of the eye. A light transmissive opening is 
within the fixation object and projects an illuminated spot 
on the fundus of the eye within the fixation object. The spot 
is large enough to permit an unobstructed view of the fovea 
refley but small enough to assure precise fixation by the 
patient. 



The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 



1. A pattern shaping article for use in an ophthalmo- 



scope having an internal light source to provide means for pro- 
jecting a beam of light into the eye of a patient for forming 
an examination pattern in said beam for projection into said 
5 eye, said shaping article including a pat tern- forming mask having 
non-light transmissive portions defining a fixation object, said 
fixation object being substantially Isolated on said mask and 
being projected onto the fundus of said eye, and a light trans- 
missive opening within said fixation object^ said opening pro- 
10 jectlng an illuminated spot on the fundus of said eye within 
said fixation object, said spot being large enough to permit 
unobstructed view of the fovea reflex but. small enough to 
assure precise, fixation by the patient* 



2« An article in accordance with claim 1 wherein 



said light transmissive opening is circular* 



3. An article in accordance with claim 2 wherein the 



diameter Of said spot projected on said fundus is substantially 



•06 millimeters • 




- : ^ . . ^» A: pattern shaping article for use in an ophthalmo- 
' scope having ah. internal light source to provide means for pro- 



jecting a beim of light into the eye of a patient for forming 
- an examination pattern in said beam for projection into said 
5 : eye, i aid shapings article including a pattern- forming mask hav- 
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ing non-light transmissive portions deftng a plurality of 
radial-extending axes lines converging toward a central por- 
tion of said. mask, said central portion providing an opening 
defining the convergence point of said axes lines, said axes 
lines not extending into said opening so that said opening 
provides an illuminated fixation spot. on the fundus of the 
eye, said spot being large enough to permit unobstructed 
view of the fovea reflex but small enough to assure precise 
fixation by the patient. 

5. An article in accordance with claim 4 wherein 

said figure la a circle. 

6. An article in accordance with claim 4 wherein 
at least one of said axes lines Includes a plurality of 
reference scale marks for making relative measurements on the 
fundus of said eye, the separation between said reference 
scale marks being greater than the diameter of said scale. 
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opmmLMOscopE examinAlTion pattern 

HAVING LIGHT TRANSMISSIVE FIXATION PODIT 

The invention concerns an examination pattern for 

ophthalmoscopes . 

Ophthalmoscopes for examining the rear of the eye have 
the capacity of simultaneously illuminating and inspecting the 
area to be examined. In their usual eid>odiment, they essen- 
tially, contain, in their illumination path, as it is called, a 
light source, a diaphragm, an objective lens, and a deflection 
mirror, •OxLch directs light into the eye under examination. An 
observation window is located opposite the eye under examination. 
This makes it possible for the examining physician to make obser- 
vations over the deflection mirror, or even through this mirror, 
if it is designed as a semi-transparent mirror. 

To merely observe the rear of the eye, a circular homo- 
geneous illumination field is used; the illumination field aperture, 
iibose Image is formed at the rear of the eye, correspondingly con- 
sists, of a circular opening in the opaque . diaphragpi. For special 
examinations, for example, few length measurements, for fixation 
tests, or for investigating level differences, special illumina- 
\tiph: field apertures are usad. These are attached to an aperture 
vwli^ei toge the circular aperture, so that the ciunrently 

^esired d^ can be switched, in rapidly and without removing 

y: thfe^ pphtJteliM 

:' ; n along the retina, the diameter 

of Otie: pupil or* of the; optic nerve disk at the rear of the eye 
iteis.^itherto usually been used as a measure. Their diameter 
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flyctuates between 1.5 and 1.9 mm, and is thus relatively con- 
stant as far as biological circumstances are concerned. The 
result of such estSanates is given in terms of the number of 
pupil diameters by which one spot on the retina is separated 
from another. This estianate becomes a measurement when a meas- 
uring pattern in tOie ophthalmoscope with a deffaiite distance 
between lines is projected on the retina. Here, the midpoint 
of the measurement pattern, for example, the intersection of an 
axis cross, must be easily fixated by the patient. This pre- 
supposes that the measurement pattern does not have too much 
detail and has an easily fixated center. But it has turned out 
that a slji5»le axis cross, such as used hitherto, does not provide 
: the patient with an unambiguous object for fixation. Furthermore 
the foveal reflex (reflex at the site of sharpest vision) is 
masked at the intersection of the coordinates of the axis cross 
during correct fixation, to this is added that, when using a 
. simple axis cross, it is difficult to set the middle of the axis 
: cross' exactly on the middle of the foveal reflex. The same holds 
true if the macula (the blind spot of the optlb nerve exit) is 
ied as reference point instead of the fovea centralis. 
: .. Similar difficulties occur during fixation tests, which 

: sirvie the important task of differentiating between central 
• (foveal). and eccientric .(extra foveal) fixation. 
: ' . ^ °^ Sreat signifi- 

because it can be the- cause for forming weak vision (amblyopia) , 
; vhidh can occur to cross-eyed children . The fixation test is pcr- 

■ 'formed with. 4 fixatitm object built into the ophthalmoscope, usually 

■ with a star test pattern. The patient sees the test figure vith 
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the eye under investigation and fixes it. When it coincides 
with the foveal reflex, central or foveal fixation exists. 
Otherwise, such fixation does not exist. 

The hitherto familiar fixation objects have the dis- 
advantage that they are imaged on the fovea, and consequently 
mask just this part, which ought to be observed during the 
examination. To tiiis is added that even small test patterns do not 
permit the patient a sufficiently quiescent fixation, which 
necessarily entails errors in the result of the examination. 

The invention is based on the task of creating an ex- 
amination pattern for ophthalmoscopes which makes it possible 
for the examining physician to center the pattern precisely on a 
desired spot at the rear of the eye, which does not itself mask 
this spot, and which provides a good fixation object for the 
patient*. 

This task is solved according to the invention by pro- 
viding a light transmitting opening at the reference point of the 
examination pattern, preferably at its center. This opening is 
preferably clrcuUr. The opening should in principle be as small 
as possible, but should on the other hand permit sound observation 
of the foyeal reflex, or of another spot which may be chosen as a 
ret;lnai reference point, for exaiiq>le, the center of the pupil or 
the' itotersec two blood vessels. 

In applying the invention to a measurement pattern, 
the ••midpoint". of the. axis cross is a circle, which serves as an 
' -uriax^^^^ fixation object for the patient. During correct fix- 
ation, the foveal center niust be visible within this circle. 
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Obviously, other spots in the retina or in the eye can be chosen 
as reference points. The main advantage of the measurement 
pattern according to the invention consists in the fact that the 
spot chosen as reference point is in no way masked. It further- 
more turns out that the circle situated at the origin of the axis 
cross makes it possible to center the axis cross very precisely 
with respect to the desired spot. 

In applying the invention to a fixation test pattern » 
for example, a star-shaped test pattern, a circular aperture is 
preferably provided at its midpoint. This aperture serves as 
unambiguous fixation object for the. patient, and can be centered 
very precisely at the desired spot, that is, on the fovea, and 
. at the same time makes it possible to observe this spot. The 
foveal reflex is thus visible without hindrance. Furthermore, 
the central opieaniliig reduces the opaque surface of the test pat- 
tern, which substantially reduces the requirements for central 
resolving power in the case of central inhibitipn scotoma, and 
which makes possible a more quiescent fixation. Finally, for the 
first time, physiological fixation motions (physlloglcal nystagmus) 
can be well observed and. can be differentiated from pathological 
. v^forms'r- . 

The tovenilon will be better appreciated by reference 
to the following ;det£(tt^^ of presently preferred 

embodiments theveof when read in conjunction with the appended 
drawings^ wherein: 

; " /\ FIGv 1 shows an ophthalmoscope in vertical section; 

: ! . ' fig; 2 shows .a measurement pattern in accordance with 

theiinvention; and. 



FIG. 3 shows a star-shaped fixation test pattern 
in accordance with the invention. 

The ophthalmoscope of the preferred enibodlment shown 
in FIG, 1 is of a type described more fully in my U.S. Patent 
No. 3,776,619 and contains an incandescent lamp 1 as light 
source. This lamp is fed by a battery or by a cable connection 
(not shown) in a manner known in the art. The illumination 
field aperture or examination pattern forming mask 3 is illumin- 
ated via a condenser 2. Color or polarization filters 4 can be 
attached at a suitable site in the illumination path. 

The illumination objective 5 is mechanically coupled to 
a lens wheel ? (rekoss disk) , and can be moved along the axis 
of the illuminating beam. It linages the apertures or examlaation 
patterns, if necessary, via an additional lens 15, at a distance 
which depends on the focal length of the objective lens 5 and on 
its. dlstmce from the examination pattern forming mask 3. The , 
illuminating beam is deflected by means of mirror 6 towards the 
eye of the patient. A nuaflber of lenses 7 is situated on lens 
wheel 9. The focal lengths of these lenses differ by suitable 
steps; Turning the lens wheel allows insertion of the lens with 
tke requisite fbcai length Into the path of the observation beam. 
: The view aperture 8. can he sealed by a plane disk or by a correct- 

ing. lens. .... 

FIG. 2 'shows. a measurement pattern 3!, which can be 

arranged on an aperture wheel, together with the diaphragm and 

• other examinatioh apertiires or patterns. The meiasurement pattern 

t^bnsists of an opaque external ring iO with an axis cross. The 
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latter consists of a vertical undivided axis 11 and of a hori- 
zontal axis 12, which is calibrated. In the center of the axis 
cross is an inner circle 17, vhich represents the origin of the 
axis cross, and which encloses a hole 13. The diameter of the 
inner circle can, for example, be 0.2 nan, and may correspond 
to the divisions of the horizontal axis. By turning the 
axis cross about its midpoint, the measurement axis can be set 
at any spot at the rear of the eye. 

FIG. 3 shows an examination pattern with an opaque 
outer ring 10 and a fixation test pattern 14, in the form of a 
hexagonal star. The hexagonal star was chosen, because experience 
shows that children cannot recognize a star in a star figure with 
four or fewer comers. Furthermore, the child can be made to 
count the comers of the star, \diich can give rough information 
concerning visual capacity. Four comers can be seen as a unit, 
whereas actual counting begins with more than four comers. A 
circular hole 16 Is provided in the center of the star test fig- 
ure. 14. This hole. serve$ as a fixation object for the patient 
and allows the star to be centered on the fovea. Its diameter 
is, for example » 0.06 mm. 



FIG, I 
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